Introduction
Sun is a significant gamma-ray source, and the mechanism of gamma-ray generation is various. The well known gamma-ray are generated by the interaction of flare-accelerated particle in the solar atmosphere. Until now, some of these kind of gamma-ray have been detected by the Fermi Large Area Telescope (LAT) between 100 MeV [1] and 4 GeV [2] . Another possible mechanism the gamma-ray is the self-annihilation of dark matter, but there is not find enough experimental evidence [3] [4], we don't discussed in this paper. The most significant astrophysical mechanism for steady solar gamma-ray production is the interactions of cosmic rays with solar atmosphere, which has been detected by Fermi-LAT with maximum energy up to 100 GeV [5] [6] .
Cosmic rays ,entering the atmosphere interact with atmosphere, produce the solar gamma-ray, which was firstly proposed by Dolan et al.(1965) [7] , the energy range we known was from 20 keV to 10 MeV [8] , a more detailed theoretical model for gamma-ray from the interaction between cosmic ray and the solar atmosphere is presented by Seckel et al.(1991) [9] . The predicted gammaray flux at energy from 10 MeV to 10 GeV has a large uncertainty, because cosmic rays are affected by magnetic field near the Sun.
The predicted gamma-ray was firstly detected by Energetic gamma-ray Experiment Telescope (EGRET) (Orlando et al. 2008 ) [10] . The measured flux in the low energy range, which from 100 MeV to 2 GeV, was within the range of theoretical prospection. Recently, the Fermi collaboration use the data of Fermi-LAT 6 years to analyze and found that a significant time variation that anti-correlate with solar activity, which inferred that the solar magnetic field would play an very important role, which is also our the focus of the next step work. The solar gamma-ray measured in the GeV range with Fermi data are high compared with the previous experiments and higher extrapolation suggests that HAWC and LHAASO may detect gamma-ray in the TeV range. These experiments will open a possibility to us for higher energy, but due to the direct measurements are limited and the traditional theoretical calculations are not appropriate for the nearly hundreds of scattering. So in order to offer these experimental presumptive observation better, We use Geant4, which is a software developed by European Organization for Nuclear Research be aimed at simulating reactions between particles, to simulate the interaction of the cosmic rays with the sun's atmosphere. This paper makes steps towards a comprehensive understanding of solar gamma-ray. In Sec.II, we introduce the calculation based on Geant4 code In Sec.III, we introduce the method of analysis and show some important data. In Sec.IV, We show some results and compare the results with other experiments. In Sec.V, we present our conclusions and the outlook for further works.
Simulation based On Geant4 Code
Solar gamma-ray detector structure is mainly consists of two parts, the first part is the solar atmosphere structure. In this section we introduce the process of cosmic ray entering into the atmosphere of Sun and producing the gamma-ray. The cosmic ray particles enter into the solar atmosphere, only very few of them intact with solar atmosphere, at the same time the gamma-ray and other particles are being produced shown in the fig.1 . We adjust the size of the solar atmosphere and the structure of the solar photosphere in order to show you the process more clearly. In this
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Baosheng Gao section, there are two problems should be concerned; the first one is that the density of the solar atmosphere continuity with height; Secondly, we need set the energy threshold for saving time. When the energy of particles below the energy threshold, the interaction will be terminated forcibly. It is well known that the solar atmosphere density is a function of altitude. The formula for density changes with height is:
In this formula, ρ 0 is a density of solar surface, its values is 4 × 10 −7 g/cm 3 , x(x=0,1,2.....599) is a altitude above solar surface. However, Geant4 can't changes the continuously in atmospheric density with height, so model should be simplified. We choose an attitude of 600 km from the surface of the sun to study and divided it into 600 regions. The density of each them has only density and information material density shown in Fig.2 . We set energy threshold to 1 GeV, because the energy range has completely contain Fermi experimental spectrum observation range.
The second part is the cosmic rays setting. The proton is the most abundant component of cosmic rays. And accurate modeling of the contribution from other nuclei interactions is not very critical, therefor, whose contributions can be neglected. The proton is also the most abundant component of solar atmosphere, so we use pp→ γ interaction models, or, inelastic hadron interaction process [12] . Cosmic rays, or the protons, we deem, is isotropic without considering the magnetic field and other factors, this situations must be consideration into our discussion. Proton cosmic ray
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The region, where above solar surface of 600km, are divided into 600 according to the height, the value of different parts of the density of solar atmosphere are given by formula 2.1 and spectral indices set to 2.7.
Data and analysis method
The direction position and energy information of cosmic rays will be recorded as the raw data. The cosmic rays, or protons, enter into the solar atmosphere, and then interact with the proton among solar atmosphere, which produce solar gamma-ray, distribution of the direction position and energy information of which will be recorded either. We get the gamma-ray flux per unit area per unit time and normalized the result to the surface of the suns, we can get the flux of solar gamma-ray:
Where r is the radius of the sun, the R is the average distance between the Earth and the Sun, we can get t gamma from proton of cosmic ray background flux, We don't discuss about them in detail any more in this paper. dN gamma is the number of gamma-ray, dE gamma is interval energy of gamma-ray, the we can get the ( dN gamma dE gamma ) from the raw data which we recorded from the detector we made, then multiplied by the ( 
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Results and compares
We record many kinds of the data and we show the information of Zenith angle distribution of solar gamma-ray, that the detector recorded in this paper, is shown in Fig.3 . Figure 3 : Zenith Angle distribution of solar gamma-ray
As shown in the Fig.1 , the Cosmic rays, which enter into and interact with solar atmosphere, generate a bunch of particles. Zenith Angle of new particles are greater or less than Zenith Angle of Cosmic rays. The first situation is that Zenith Angle of new particles are greater than the cosmic rays, the higher the Zenith Angle the greater the absorbed probability(≥ 90 0 ), if the particle enter into photosphere, as the same time, they are absorbed by atmosphere completely; in the opposite situation, new particles are scattered of the hundreds of times, Scattering Angle is proportional to the number of scattering(0 0 ∼ 90 0 ), the two situations together contributed to the distribution of Zenith Angle. In order to improve the efficiency of the simulation ,energy of flux of solar gamma-ray are divided into five, there are 5GeV-100GeV, 100GeV-1TeV, 1TeV-10TeV, 10TeV-50TeV, 50TeV-100TeV respectively. We show information of the gamma-ray, which produced by hadronic interactions of cosmic rays with the solar atmosphere.
We show our results in condition of absence of magnetic field, our results provide a way to explore the source of the solar gamma-ray, or other source like it, mechanism of the new train of thought. It is well known to us that traditional calculation which are not suitable for scattering of the hundreds of times, Our approach can make up for the deficiency of the traditional calculation method. In order to verify the rationality of our results, we compare our results with the results of Zhou, et al (2017) [14] , which is shown in Fig.4 .
In 50GeV-150GeV energy range, our results higher than the results of Zhou, et al (2017) [14] slightly. However, as a whole the results of our results with his fitting is very well. There are some reason of the difference we infer, such as density of detector the versions of Geant4 between our and Zhou, et al (2017) [14] are different or the various parameters of detector have a reasonable range. In totally the error is in a reasonable range and the results is acceptable. The next stage, we will study what conduct the difference between us and provide the gamma-ray detector equipped with magnetic field environment .
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CONCLUSIONS AND OUTLOOK
Lots of factors are taken into account when we build the solar detector of gamma-ray. In order to make the detector simulate more effective, we divided the total energy range into five and set energy threshold to 1GeV. We divided the solar atmosphere into 600 so that our simulation close to the truth as far as possible. The atmosphere of our solar detector is designed to be adjustable parameters, it is helpful to us to research the source of gamma-ray, which similar to the source of solar gamma-ray. We can study and simulate different source of gamma-ray by adjusting the parameters we set. Our work record the information of direction position and energy both proton and solar gamma-ray. Which can help us to a understand the scattering process easily. If the magnetic field is added to the detector successfully, we will study the magnetic field of the influence of the generation mechanism of cosmic rays in condition of complex field, and more factors will be considered in our model. Our study will become increasing reality.
